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@ .Ink Jet leeording apparatus OTd metliod of preventing dewing therefor. 

(g) ^AnHnk^Jet- recording-apparatus ^comprises ' ^ ^ 

a recording-head fon Image: recording. by Jnk. emission -intoia - . 
recordlng.:medium:. . . ? » . : 
heater means for heating said recording imedium;. 
humidity detector means for detecting the -humidity in the 
vicinity of a recording zone formed by saki recording head and 
said recording medium; and 

control means for controlling the heating temperature of said 
heater means according to*the humidity detected by said 
humidity detector -means. 
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Description 

Ink Jet Recording Apparatus and Method of Preventing Dewing Therefor 

5 BACKGROUND OF THE INVBTnON ^ , 

nS^SSSon relates to an ink jet recording apparatus, and more particularly to an ink jet recording 
apparatus provided with a fixing heater lor accelerating fixation of the ink deposited as a recorded image on a 
ro recording medium. - . ' 

Related Background Art ^ ^ ,^ . j- ' 

The ink jet recording apparatus are attaching increasing attention in the field of recording apparatus, 
because of various advantages such as very low noise level at the recording and capability of a high density 

'^J'the ink jet recording apparatus have an advantage that it canuse plain paper as the recording medium, 
but the fixation of the ink on a recording paper may be difficult depending on the combination of the recording 
sheet to be employed and the ink. Since the ink jet recording apparatus emptoys liquid Ink as the recording 
material, the ink may not penetrate rapidly into the recording medium and remain in liquid state thereon if the 
20 recording medium shows insufficient absorption to-the ink. „ -1 >.« 

In such situation .there.may result smear of the transport members such as roflers. and said smear may be 
transferred to the succeeding recording medium, thereby significantly deteriorating the qu^ity of recording. 
Also in case of ushg a recorded sheet on .which the ink is not sufficiently fixed, not only a problem of smearaig 
hands of the operator but also a problem of ink spreading of ink due to erroneously rubbing the image would 
be caused. Thus, the image quality is deteriorated. Such drawback of smearing and spreading may a^so occur 
due to the mutual frictton of the recorded media in case that the recorded media are.stacked on a discharge 

order to prevent such drawbacks «nA to facilitate the fixatton of ink to the recording medium, there has 
been proposed to heat the recording medium with a heater, thereby accelerating the evaporation of water 

30 contained in the ink and rapidly drying the ink on the recording medium. For the P«T»se?* 
transport path of the recording medium and -preventing the smear on the transport i™^*?- 
heater is provided in the vicinity of the recording position of the recording head, for example in a platen for 
supporting the recording medium so that its recording surface would be flat in front of the recording head. 
Also-said heater may be posittoned at'the upstream side of said recording position in the transport pathfor 

35 pre-heating the recoitfing medium, since the Ink absorption is enhanced If the recording medium is dned m 

The drterioration of the recorded image quality may also be caused by dewing in the ink jet recording 
apparatus. Under certain circumferential conditions the moisture condensed by dewing in the apparatus n«y 
adhere to the recording medium, causing ink blottirjg. Such problems resulting from dewing cannot be 

40 prevented by the use of a fixing heater. tv,^ 
—--in order to prevent such-dewingrthe present-inventors have-notlced.-in-a differem technical a^ea.-the 
electrophotographic technology, and have considered application of a dew^jreventing device .employed in 
electrophotographic copying machines to the ink jet recording apparatus. f '«"P'«' '"i;^*^,"*^ 
controlling a heating -operation of plurality of heaters provided respectively fw... plurality ^TtOT^ 
45 sensors, single humidity sensor, paper feeding section. optical unit and fixing.unitas 

Patent-Uid-Open,No.55-35390, and a method of removing moisture by blower as descnbed Japanese.Ratent 
Laid Open No.56i80061r.in addition to the above described heat, control method. ; 

However, these methods involve certain obstacles to be simply applied to the ink jet recording apparatus, 
such as 1) that the apparatus inevltablybecomes buiky because of the user of plural antidewing heaters in 
SO addition to the fixing heater, and 2) the viscosity of the ink is Influenced by the h^t from the antidewing 
heaters so that stabiMy of recording property is kwered. Besides the experiments of the present inventors 
have revealed the cause and influence-of dewing In the Ink jet recording apparatus in the following manner. 

In the ink jet recording apparatus, rapid and satisfactory fixation without warping in the recording mediumi is 
generally achieved, according to the experiments of the present inventors, in a temperature range of the 

55 recording medium of 80° to '60° C. 

On the other hand, the recording head is maintained at 20° to 40°C in consideration of paramete 
influencing the stability of ink emisston such as ink viscosity. This temperature is lower than the circumferental 

U^^"wch conditions, the face of the ink emission orifices of the recording head (hereinafter called 
60 emission surface) may cause dewing, because a high humidity atmosphere is created around the recording 
particularly in the vicinity of the emission surface, due to water evaporatton from the recording medium and 
from the Ink by heating for fixing. ■ . ^ ^ . ^ i„ 

In the mk jet recording, it is generally important that the ink droplet is deposited at a desired position, in 
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order to improve the image quality, and, for tiiis purpose, it is required timt tlie Ink dropiets for use in recording 
iiave constant flying direction and speed :pf emission with a uniform size. , r 

The dewing on tfie emisison surface, In particular, peripheral of emission orifice generates uneven water 
drops thereon at the peripheral of orifices, exerting random attraction to the ink droplets leaving the Ink 
orifices and thus causing fluctuation in the direction and speed of emission of the ink droplets and in the size 5 
thereof. These facts lead to deterioration of the recorded Image quality. Also the wet emission surface induces 
deposition of paper dusts and other dusts, which leads to the deterioration of recorded image quality. 

it has therefore beenxlarified that the dewing In the Jnk.jet recording apparatus could:on)y be resolved In 
carefulrconsideratlon of the ftxirig temperature. ternperature^of recording head etc., considering ^result of 
extensive time of experiments. 10 

SUMI^ARY OF TOE IIWElsmON 

in consideration of.the foregoing; an object of the present Invention Js to iprovide a method of preventing 
dewing in the Ink jet recording apparatus, which minimizes the dewing on the emission surface and thus 
stabilizes rthe direction and ispeed of remission of .jink droplets and ithe size thereof, ^thereijy,; preventing 15 
deterioration of the recorded Image quairty, and an Ink jet recording apparatus achieving such method.. ; 

Another oipject of.the .present Invention is^to fprovlde .an Ink Jet 'recording ^apparatus-provided^with a 
recording head for emitting ink for Image recording on a recording medium; heater means for heating the 
recording medium; humidity detector^means for.detecting the humidity. in. a recording. zone formed by the 
recording head and the recording medium; and control means for controlling the temperature of the heater 20 
means . according to .the i humidity detected by the :humidity :detector means. 

Stili another object of the present invention is to provide an ink jet recording apparatus.provided with first 
heater means if or preheating recorded area olthe recording^medlum prior to.image recording; second heater 
means:;fon heating the recordlngimedium afterrecording thereby fixing tlie recorded image; humidity detector 
means for detecting the humidity In the vicinity of the zone of the recording medium is subjected to image 25 
recording; and control means for controlling the temperatures of the first and second heater means according 
to the humidity detected by the humidity detector means. 

Stlll:another>object.of the present invention is toiprovide^an ink jet recordirig apparatus with heater means 
for heating the recording medium for fixing the recorded image, provided with first humidity detector means 
for detecting the humidity of a zone in which the recording medium is subjected to image recording; second 30 
humidity detector means for detecting the ambient humidity outside. therink jetirecording apparatus; and 
controi means for controiiing thetemperature ofthe heater means accordiiig to the humlditiesll^^ 
first-andsecond humidity detector means.:. ^ r . c 

Inntheiabovermentionedrstructure it;is rendered possible .toccontrotrthe heating ^temperatures, of .the 
recording head and.the-heating meansfor.fixlng at optimumJevelfortheJnlojet recording apparatus according 35 
to the humidity in^the vicinity of recording zone,. thereby preventing dewing.^without additional dewpreventing 

device, d;;: a , w. f-'ri.i A"^' '.-w : • .' t*;-' r. r.^' rr' ' *;:;-:r' 

It is alsprpossiblefto achieve image fixation without (dewing,. ipyj^appi^priate .temperature. controi -o^the^ 

recording medium before and after Image recording. . - — . 

it is furthermore possible to.achieve appropriate temperature controKof the.fixing heaterwithout de\ying, In 40 

responseito the humidity f levels in the^recording zone-and iri^t^^^ - ■ . 

BRiEF/DESCRIFniQN QF DRAWINGS . ' 7 . > - T ;. 7T V - r ' V ' - : 

Fig. 1 is a schematic perspectlve-extemai^view^of r an ankjet Tecording apparatus ^one, preferred 45 
.;;embodimentotthepresentinvention;.;yr';. -.^ - v-** ; • . r *r ^ 

Figs. 2 and 3 are respectlveiy scheniatic perspective land crossrsectlonal^ side .views of. tlie ^Ink^jet 
n recording apparatus of Fig. 1, without outer casing; • . ; ' - • - 

Figs. 4 and 5 are respectively schematic perspective and cross-sectional views of an ink jet printer in 
which a humidity sensor, shown In Figs. 1, 2, and 3, is provided on the platen of another prefen-ed SO 
embodiment of the present invention; . _ . 

• rFig.eisaschematicperspectlve viewof Ink Jet printer In which the humidity sensor,.shown in Figs. 1, 2 
. :and 3, Is provided instead on the carriage according to still another embodiment of the present invention; 

Flg. 7'is a block diagram ota control system of the ink jet printer of the present invention as shown in 
.Figs. 1-6; . 55 

Fig. 8 is a circuit diagram showing an example of a temperature detecting circuit to.i^e employed in.the 
present invention; 

-Fjg. 9 is a circuit diagram showing an example ota fixing heater control circuit to be employed Jn.the 
.^present invention; 

Fig.^10 is a circuit diagram showing an example.of.a.dew.detecting.clrcuit to be employed in.the present &) 
invention; 

Fig. 11 is aflow chart showing an example of recording and ancillary processes of theJnk Jet .printer of 
the present invention; 

Fig. 12 is a flow chart of an . another. exaniple of humidity detection and.contrdt process of the present 
.invention; 65 
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Fig. 13 is a flow chart of an another example of dew detection and control process of the present 
invention; 

Fig. 14 Is aflow chart in case the process shown in Fig. 1 1 is conducted during a recording operation; 
> Fig. 15 Is aflow chart showing humidity detection and control of the ink jet printer ; 
5 Fig. 16 Is a schematic cross-sectional view of the inl< jet recording appa-atus constituting another 

embodiment of the present invention; : . 

Fig. 17 is a blocl< diagram of the control system the inkjet printerasshown in Fig. 16; 
Fig. 1 8 is a circuit diagram showing an example of the fixing heater control circujt to be employedin the 
inl<jetprinterasshowninFlg. 16; . u • - '* 

10 Fig. 19 is a flow chart showing an example of humidity detection and control process in the inl< let 

printer as shown in Fig. 16; 

:Fig-:20 is a flow chart showing an example of dew detectibn and control process in:the apparatus as 
shown in Fig. 16; - - 

" ' Fig.^^2r is aflow chart*showing another example of humidity detection and control process of apparatus' 
15 asshown?DiFig.''16; ! 

- Flg.'22 Is a schematic external perspective view of an inl< jet recording apparatus relating to still another 
^embodiment of the present Invention: 

Fig. 23 is a schematic perspective view of the ink jet recording apparatus shown in Fig. 22; without outer, 
v-'casing; * * : 

50 Fig. 24 is a block diagram showing an exmaple of the control system for use in the Ink jet recording 

^apparatus as shown in Figs. 21 and 22; 
^ Fig. 25 is a circuit dlagram showing an example of the humidity detecting circuit shown in Fig. 24; 
^Fig. 26 is a flow chart* showing an tsxmaple of humidity detection and control process as,shown in 
iFigs.21and22; 

25 :'Fig.'27 is a flow chart showing an example of the process of humidity detection and control of apparatus 

as shown in Figs. 21 and 22; and 
'Fig. 28*is a schematic cross-sectional side view of an ink jet recording apparatus constituting a sixth 

embodiment 

30 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

In one of prefen-ed embodiments of the present invention, the ink jet recording apparatus is equipped with . 
at least one humidity detector means and at least one fixing heater means, wherein heating temperature of . 
said heater means is varied according to the humidity detected by said humidity detector means. It is also 
preferred to suitablyvarythe temperature of the recording head itself. More specifically, (1) if a high h 

35 detected by the' humidity detector means, the heating by the heater means is interrupted or adjusted to a ^ 
temperature lower than the normal fixing temperature, thereby preventing rapid humidity rise and thus f 
avoiding dewing; or'(2) in such situation temperature of the recording head itself is brought to a temperature 
higher than the normal heating temperature, thereby reducing -dewing tendency thereon. Besides, the 
combination of -the above-mentioned methods (1) and' (2) reduces the temperature difference between 

40 temperature of the recording head and temperature of the atmosphere therearound, thus preventing the 
dewing on the recording head or reducing it so that substantially no adverse effect would be caused^. 

The prefen-ed temperature range for the heating means is not exceeding BOX, more preferably from 60** to 
80X, and that temperature region the recording head itself is suitably selected according to a kind and 
property of ink ^to be used. 20° to 40*^0 is desirable for the 'region. 

45 Though a temperature higher or lower than the above-mentioned ranges 'may -be "suitably selected/the 
temperature selection within said -ranges is nevertheless desirable. 

The present invention will now be clarified in greater detail by embodiments thereof shown in-the* attached 
drawiifigs. ; - *^ " * " . , 

50 [First embodiment] « ,, ^ u 

Fig. 1 is a schematic external perspective view of an ink jet recording apparatus (hereinafter bnefly called ink 
jet printer or printer) embodying the present invention. wherein shown are a main body 100; a sheet discharge 
guide member 16 constituting a part of a sheet discharge exit formed in the center of an upper cover of the . 
printer 100; and a sheet discharge tray 101 formed in continuation to said discharge. guide 15 and constituting 
55 a part of the upper cover, whereby a recording medium or sheet after image recording Is discharged from the 
main body 100 while being guided by said discharge guide 15 and is placed on the tray 101. 

An operation panel 102 formed in a part of the upper cover is provided with Input keys for various operations 
to be explained later and indicator lamps for indicating the operation status of the printer. A sheet set lever 103 
emerging through an aperture at an end of the upper cover actuates a sheet feeding mechanism to be 
eo explained In relation to Figs. 2 and 3, for facilitating the sheet loading. 

Fig. 2 is a schematic -perspective view of the printer shown in Fig, 1, without the outer casing. 
Fig. 3 is a schematic cross-sectional side view along a line X-X In Fig. 2. 

In Figs. 2 and 3, sliders, 1,1' constituting a part of a recording medium storing unit are slldably provided on a 
slider shaft 7, and are regulated in position con-esponding to the width of the recording medium 33. Separating 
65 claws 2, 2' respectively provided on sliders 1 , 1' separate the recording media 33 one by one in cooperation 
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with separating rollers 4, 4'. Pressure plates 3. 3', constituting the bottom of the recording medium storing 
unit, are rotatably supported at an end thereof by shafts 1A respectively provided on-the sliders 1. 1', and are 
biased upwards by push-up springs .3A.3A' about said jshafts 11 A, 1A',thereby enabling .appropriate 
engagement of a separating roller shaft to be explained later and the-recording media 33; regardless;of.the 
quantity thereof. 5 

Link members 5. 5',«slidabie along the separating roller shaft 6. respectively support separating rollers 4, 4' 
and are respectively provided with connecting members 5A, SB :and^5A',:5B'.for coupilng^wlth the;sllders 1,1'. 

Thus the separating roller 4,>llnk member5<and connecting members'SA. SB.are integrallyxomblned and are 
rendered slldable along the slider shan 7 and the separating :r6llercshaft 6:. The separating:roller 4', link; 
members' 5' and connecting members SA'. SB' ^are slnniilarly integrated. ... .. .. 10 

In the^above-explained structure. >when4he.sUders'1p1^are moved corresponding tcihe vwldth' of tthe 
recording medium 33.*the separating rollers 4. 4' are similarly displaced :on\the:separating rollenshaft:6.:Also. 
the pressure plates 3;'3' and separating daws 2. 2^ belngtcomb^ned^^^ 
by the; displacement 'of4hetsllders^1,' 1'. ^' ' - - ^ . ' ..i 

A iever 8 is provided at amend of ithe. slider shaft 7 for rotating. the .same. Pressure plate:pressing arms 9, 9' 15 
are^flxed on the slider shaft 7tfor respectlve.:engagement .wlth4he? pressure:plates 3,. 3'.. and TOtate said 
pressure plates'3;3'-antlclockwise about'the-shafls 1A in response to rotation :ln:a:dlrectlon;A' of:the ;slider 
shaft-7;'Theilever 8^is rotated in a direction W by the actuat^^^^ 

whereby the anns*9;' 9*- depress^the .pressure -plates :3,:3' agalnst^thetbiasing force^of -.theisprings i3A. 3A'. 
Consequently the pressure plates 3. 3'-are^respectlvely disengaged;from:the:separating claws 2,. a',; thereby. 50 
facilitating ithe^loading of the >recording^media:33. ' 

An::automatic sheet feed:(ASF)motor'22is.coupled:.wrth.aniend>of.the;s^^ 
transmisslon-^mechanism ^23. iJhe' rotation ^of 'said'-ASF motor. 22 ds Ltransmltted.j^^through the' transmission 
mechanism 23, to the separating Toiler shaft 6/ whereby the separatingr^rollers 4.-4' are ^^r^^ 
separate and forward the recording media i33-*one.by.one:toward-the sheetipath:in:cooperation.wlthithe . 25 
separating claws 2, '2'. 

A sheet feed roller 24 Is provided at-a suitable position to which the recording media 33Js supplied by the 
separating rollers 4, 4'..'Sheet guide members^10A.;.10B are positioned substantially along the^periphery of the 
sheet feed roller 24, with a gap therebetween, from an entrance position of the recording medium from the 
sliders 1 to a platen 12, and the gap formed by said sheet guide members 10A, 10B constitutes the path for the 30 
recording medium 33. A sheet press member 10C defines the movement of the recording medium.33 and 
maintains it In contact-wlthi1he pIaten -12. Pinch rollers 25A.i25B- are iposttioned. In . tw the 
periphery of the .sheet rfeedirollerr24 :and.arermalntalned in contact'with the- sheet .feed: rolleri24ithrough . 
apertures provided cin the sheet guide members 1 0A, -108. rThey are biased-by unrepresented rsprlnga and . 
press the recording medium 33, supported inside;the sheet:guideimembers,10A,t10B.^ toward the sheet feed 35 
roller24/ .V ^--'^ ■ ' ' :.r. . ■ ' ^ . ^.-.r.- i .iv. - .r * 

A sheet feed motor 1 1 is coupled to an end of the sheet feed roller 24 through.a.transmisslon mechanism 27. c 
Thus the rotation of said motor Is transmitted through the transmission mechanism 27 to the sheet feed roller 
24 which Is thus rotated to advance the recording medium 33. ' . i u r v. rr.L - 

A platen>12,defining« flat recording surface for the recording head, is positloned.a^ 40 
24 and Is extended overithe>entire wldth.of theTecording medium:33.^lt.is made ota metal:but.it:can also be 
composed of mbber or plastics. Sheet discharge rollers 13. 13' are positionedrat the downnstream side of the 
plateri"12 aJong'the sheet.path,i and'sheet sensors:t4, t14^are :^ 

sheet-aischarge4r6liersr|3,-13'. fondetecting the setting, ttransportationjand fdischarge of :the-Tecording . 
medium 33."By means of theiabovementioned:stmcture:of the platen 12 and :the:dlscharge rollers 13i\the : 45 
recording medium 33 after recording is discharged to the upper.part of. the:printer;100, and is guided ontcthe 
tray'101 through 'sheet 'discharge guide -15. r , - , . 

Affixing heater 50 is:mounted on a face.of.the:platen'12:opposlte to:the:face thereof^contacting the recording 
medium 33.-The-fixing heater50:heats^the platen:12. of which heat is transmitted:to'the:recording;medium.33 ^ 
thereby- drying the recording medium 33 itself or the ink thereon after.recordlng. . 50 

A recording head 20 Is provided virith nozzles, constituting:lnk.emitting'orifices, Jn opposed position to the 
recording face of the recording medium .33 ^defined Jn position :by tha platen 12. In ;sultable:positions in ink 
paths communicating with sald nozzles, there are provided, as means tor generating energy for Ink emission, 
electrothermal-converting. elements^ or generating thermal energy or electromechanical converting :elements 
for generating mechanical -vibration energy. : In the use of 'the former; thermal ^energy ts-applied to the ink in 55 
response to the drive signals, thereby causing a state change in the ink and inducing ink emission from the 
orifices at the end of the ink paths. 

In the present embodiment there is prefen-ed .the use of .such recording head. There may however, be 
employed a recording head which IsJntegral with an ink tank and is detachably mounted on the carnage, or a 
full-line recording head having the width of a line. GO 

A can-iage 16, supporting the recording head 20, is fixedtora driving belt and is rendered slid^^ 
guide shafts igA. 19B positioned parallel to the platen .12,.whereby the recording head 20 can reciprocate over 
the entire .width of the Tecording sheet 33. 

Ahead driving motor 17 is.provided in the. vicinity of an end of .the reciprocating path of the recording head 
20 and is provided with a driving pulley 17A. Another pulley 17B is positioned at the other end of the 65 
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reciprocating path ottiie head 20. and the belt 18 Is supported , by said pulleys 17A. 17B. The rotation of the 
head driving motor 117 is converted into linear motion by the belt 18 and is transmitted to the carriage 16 
coupled .with said belt'18, whereby-the recording head 20 canTeciprocate in the transversal direction .of. the 
recording medium 33. 

5 A head recovery ;device 26.is provided at an end of the moving path of the.recording head 20 outside the 
recordingrrange. for .example at a home position, andican^perform' a capping operation f or,protecting«the 
recording head 20 with a cap member 26A. and an operation of retracting said cap member from the moving 
path;of the recordlngihead 20" in response to the function of the ASF motor 22. through a:sultable structure of . 
the transmission mechanism 23. Simultaneous^with the capping of^the recording head 20^ with thevhead 

10 recovery device 26. there can bexonducted an emission recovering operation, for example by forced removal 
of the viscous ink from the nozzles, by means of inl< suction with suitable suction provided In Ihe.head recovery 
device 26 or inl< pressurizing with.suitable pressurizing means provided In the ink.paths to the recording head 
20. Also at the end of the recording operation, the recording head can be :protected by said capping. . 
Awvipertmember.21.composed;ot a silicone:rubber blade is provided on a; lateral face of the head recovery 

IS device:265SOJas to:be erigageable-withrthe emission surface :of;the -recording head 20,'and engages vtrith on Is 
disengaged:from*the. recording; head 20 in responses the function :of the ASF .motor 22/ again through a 
suitable :structure:of :the transmission mechanism 23. Thus,: at a suitable timing in thexourse^of reciprocating . 
motion of the recording head,20, orafter theiemission recovering process by the.head recovery device 26, said 
blade:31i Is made to protrude intthe movlng; path of the recording head 20, thuswlping off the ink overflowing 

20 from the nozzles, in the course of reciprocating motion of. the recording head .20. The mechanism for-, 
separating and feeding the recording-media 33, the.structure of ,the transmission mechanism 23 for effecting 
the capping and wiping operation with a single moton 22, and the structure for effecting the separating' and 
feeding:of :recording' media, and theidriving of a pump provided as suction means for generating a negative 
pressure in the head recovery device 26:by means ot a single motor, can relay on the structure disclosed by 

25 the present application -for example in the Japanese Patent Applications 61-81637 and 61-197201. 

A humidlty;sensor.30, fordetectlngithe humidity in the recording zone at the upstream side of the recording 
head inthe sheBt:path.]is provided on:4he sheet guide 10B extended to belowthe platen 12. In the vicinity of the 
recordlng:zDne. 

30 [2nd Embodiment] 

Figs. 4 and 5 are: respectively a schematic perspective view and a schematic :cross-sectional views of a 
printer in which the humidity sensor is positioned on a part of the platen In the vicinity ofthe recording zone, 
wherein same components , as those in Figs. 2 and 3 . are represented by same numbers , and will not be 
explained further according to second preferred embodiment. . 
35 As shown in Figs. 4 and 6. the humidity sensor 30 Is embedded in the platen 12, at a position corresponding 
to the lorifices^of the recording* head;' i .. -i'Il- 

[3rd Embodiment] * ' ^ < ' -^ ' 

Rgi-6 isfa schematic perspective:view:of a:printer.in which, the humidity sensor is.provided on the carriage, 
40 as a^pail' of the recording zone. In Flg.:6,.sametcomponents as^those in Fig. 2 are: represented by same 
numbers and. wiil, not ;be^explained:.further. v. : . . i . - : ^ . 

As explained imtheiforegoing exmaple; the humidity sensor 30 is not limited in itsipos 
at any position where the humldlty can be detected. However, It is preferable for further excellent embodiment, 
as explained In the foregoing example,, to place said sensoriin the vicinity-of the recording zone^^where the 
45 emittedMrik is >deposited: on therrecording* medium. . . . . ' .\ ' 

Fig. 7 is a block diagram of a control system for use in the printer of each embodiment shown in Figs. 1 to 6. 
In Figu7 there are. shown* a:microprocessing:unit (MPU) 61 for controlling the entire printer: a, read-only 
memoiy^(R0M)j62-for:storing control sequences of the sprinter, - including those shown In Figs.. 11 to 14; a 
random access memory (RAM) :63 having, a buffer area for temporarily .storing the image information to be 
SO recorded, a*work area:for-contn3l, and :a flag area ito be explained later; a character generator (CG) 64 for 
storing characters corresponding to character data; an Input/output Interface (I/O) 66 for data exchange with 
a host computer; an input/output Interface (I/O) fordata exchange with various sensors, motors and with the 
operation panel; a timer 69 for generating various timing signals such as those for the motors;empipyed in the 
printer: and a head control circuit .20C ;for controlling the function of the recording head 20. The 
55 above-mentioned components 62--66. 69 and 20C are connected to the MPU 61 through an address bus 67, 
and are mutually connected by a data bus 68. 

There are further provided. sensors 105 for detecting; for example, . absence of sheets, absence of ink, width 
of recording sheet* presence of the recording head 20 at the home position etc. ; a fixing heater thermistor 50A 
for detecting the temperature of the fixing heater 50; a head thermistor 20A for detecting the temperature.of 
60 the recording head 20; and a comparator 70 for converting the temperature data from said thermistors 50A. 
20A into binary signals utilizing -predetermined temperatures as the threshold values. 

A humidity detecting circuit 30A, to be explained later in relation to Fig. 8. is connected to the humidity 
sensor 30 for detecting the humidity of the recording zone. :and has two signal line 2z, iz connected to the I/O 
66. ... 
65 A transistor Tri is turned on by the logic level "1" of a signal line £a connected to the I/O 66 to supply a 
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positive tempeiBture property thermistor 20B of positive characteristic with a current, thereby elevating the , 
temperature of ithe recording head; 20. 

A fixing heater.control circuit SOB. to be explained in relation to^Rg. 9. Is.controlled ijy the fogic signal on a 
signal line £^ connected with the I/O 66, whereby the temperature of :the fixing,heater'50 is controlled by the 
power from an AC power source 106. - >, a~ ^ 

The I/O 66 is connected, through signal lines other than the above-mentioned ones £i - f 4.. with the ASF 
motor 22,.operation panel 102, head drivtng.motor 17, sheet feed motor 11, sensors 105 and comparator 70. 

Fig/8 shows the details.of the humidity. detecting circuit shown in Fig. 7, wherein provided are an oscillator 
HI, a capacitor HC, . a reference. resistor. HR,.an. amplifier H2, a.rectifier H3. and comparators^^4/H5. The 
aforementioned humidity, sensor 30-varies the resistance -according to the humidity. 10 

An AC voltage generated by the oscillator HL and the capacitor.HC is applied to a serial circuit of the 
reference:resistoriHR;and^the humidity sensor .30. and the .voltage divided by the reference resistor'HR Is 
amplified arid converted Into a DCvoltage by the.amplifier H2 and the rectifierH3. Said.DC voltage is compared 
with predeterrhined voltages ln;the,comparator:H4 onH5, and varies.the lpglc.signals.in.the signal lines £i, £z. 
More:specifically, the resistances connected ;to the circuit are. sultable.selected in such a manner that the 15 
signal jln the line^2rassumes a level -1 "< or "0" respectively when.the humidity detected by the humidity sensor 
30 Is'above or below a predetenrilned value, forexample 800/o, and that the signal in the line ^^3 assumes a l^vel 
"1" or '"0" respectively-when;therdetected humidity is .above or .below, for example, :500/o.;' * ! 

Thus a loglCileve! "r of the Iinei2 indicates a high humidlty,,and a logic level'O^of . the line a low 

humidity. - ; / , r - . / - r-^^. / ^ 

Fig..9:showsthe details.of:the.fixing heater controlxircult shown in Rg;7, wherein-provided are ^ 

Tri:a photocoupler-^FI. .a bidirectional -threeTterminal thyristor T3, and. aTflxing heater '50 mentioned above. 

When the signal line £^ assumes a logic level "1" under the control of the.MPU 61 through the I/O 66, the 

trBnsistorTr2te.tunned4on;to-emit:iight from the .light-emitting element of the photocouplerTI. whereby the 

photosensor thereof generates a current twhich te supplied to the .gate electrode of "th^ bidirectional 25 

three^terminal thyristor ^"3.7 - . • . . . . . .^-^ , 

During the presence of an input to the gate electrode, regardless .of the polartty ol said Input, said thyristor 
T3 transmitsthe-AC current to thefDcing heatenSO thereby elevating .the temperature thereof . Rg. 10 is a circuit 
diagram of.a dew detecting circuitxonstituting one of.humldity detecting means, wherein shown are a dew 
sensor-30', and comparators K1 , K2. A voltage obtained by dividing a reference voltage Vcc with the resistance 30 
of the'dew,sensor 30':is supplied to. temiinals of the comparators K1, K2. The dew sensor 30' is a kind of 
humidity sensor, and rapidly increases the resistance thereof when the relative humidity approaches to 1 0OOA. 
Forexample it^shows a switching-iii<e change in,resistance.at a relative humidity 940/o..Divided voitages of the 
reference:voltage. 'Supplied.to the other ;terminals of the comparators K1, K2 are suitably selected with . 
reslstances in such a manner;thatitheicoinparator K1 releases a logic signal "1" to the signal llne^^ai when the 35 
relath^ihumldlty Is, close to IOOO/0.. nameiy when' the ;dewing is .going to occur. " . ' . \ 

In this mannenthe dewjsensor may be employed Instead of the humidity sensor SO.explalned before. ; 

Fig.-il 1 is^aflpwchart showirig!the:sequencfpf fu 

^"when the power supply to the. printerJstumed.on, a step S1 executes initializing 'and checking ofitfie phhter 40 
100 including the clearing of the flags and counters in the RAM 63, and the checkfng of I/O ports/Then a step 
S2;tums;on the^head,thermistor.20e,£Uid.the/i^ circuit thef^^V ^^^Pg^itf^^ 

and.<the:recording :headr20.-- r V r ,\ ^ r . r . . . ,t ^ ,,.V - ^ ^ * * ' T". , « ~ 7 

A. step-S3 ;discriminates>whether .a recording , medium .33: Is present in the recording 'range.^lf not, 'the 
sequence'proceedsto.astepS13.to.turnon.a paper lamp.on the operationpanel 102, thereby .giving a waming - 45 
for.the-absence-of recording^sheet. Jhen .a:Step S14 executes an error :process such as 'the;feedlng of 
recording ^media 33 orttransportation of the recording medium '33 to the recording zone, Bnd-a^step' SI 5 
discriminates whether the error .of ^absence of recording sheet has been resdyed. If resi^yed. t^^^^ 
returns to the step S3. . " ^ 

,lf .the ;discrimination.in4he step S3 turns out affirmative, a step 84 makes an on-Iine-state with the host ^ 50 
computer, and.turns on an on-line lamp.on the operation panel 102.Then a step SS releases a signalto shiftthe 
Busy signal to a logic level "0" thereby enabling data reception'from'the host computer. A-next step-'Se 
receives .the -image data to^be recorded and develops a dot image of each scanning line In the RAM 63. 

A :step :S7, executes a process of humidity detection and control of the present Invention, which will be 
explained laterin relation to Fig. .12. A step S8 activates the heat drive motor'17 andthe energy. generating 55 
means of the recording head 20. thereby effecting start of the carriage 16from the home position, recording in 
a predetermined range, returning of the caniage 16 to the home position, and stopping at a predetermined 
position. During the returning and stopping operations of the carriage 16. a step 89 advances'thereconjing 

medium 33. . ^ ' * . 

Also during said operations, steps SlO.and S11 may receive the Image data from the host computer. A step 60 
S12 then discriminates.whether the.head drive motor 17 and the sheet feed motor il have ^been stopped. 
Recordirig of a line is completed through the above-explained sequence. 

The above^explained steps execute the recording of a scanning line and the related processes, and the 
sequence returns to the step 85 when the discrimination in the step SI 2 tums out affirmative. 

'Fig. 12 is a flow chart showing the details of.humidity detection and control, shown in the step 87 in Fig. 11. 65 
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A step S701 discriminates whether the recording zone is in a high humidity state;' for example exceeding 
800/0, by checking the logic level of the signal line ^2/ and, if It is' T indicating the high humidity state, the 
sequence proceeds to a step S702 to shift the logic level of the signal line ii to "0" thereby terminating the 
heating of .the fixing heater 50. 

5 Then astep S703 discriminates whether the recording head 20 has been adjusted to a high temperature for 
the high humidity state, and, if not, a step S704-1 shiftsihe signal line ^A to a logic level "r . thereby turning on 
the thermistor 2DB of positive characteristics and heating the recording head 20. The dewing of the head 20 Is 
thus prevented by temiinating the.heatlng of the heater SO thereby reducihg^he waterwaporation from the 
recording medium and lowering the humidity, and by elevating the temperature of jthe recording head 20 

10 thereby reducing the temperature difference. 

The recording head 20 has an upper llnrilt^ temperature -for the inktemlssionuetc.'iThus, when the 
predetermined high temperature is readied, the sequence proceeds to a step S704to.shift the signal5linei4 to 
a logic level '"0"/thereby turning off the thermistor 208 and'terminating the heating of; thechead 20. .Then;the 
sequence proceeds to a step S705'to set afiag to "1 ". indicating that a high'humidity state has existed at least 

IS Immediately* before in the recoridng zone. The routine^of 'humidity detection and control is thus terminated. 
If the discrimination in the step S701 turrrs out negative. indicaling that the recording zone is not in the high 
humidity state,:a step S706 discriminates if the flag is in a state "1 Mf it is "1 .indicatingthe presence of a high 
humidity state immediately beforei a step S707 discriminates whether the humidity has: been lowered, by 
checking the state of the signal line 2z, If it is "1", indicating that a predetennined humidity, for example less 

20 than" SOQ/b. has not been reached/ the sequence ' proceeds to 1he» step S703 to effect 'the above^^xplaihed 
process foriowering the humidity under the temperature control of the head, and the routlne-of humidity 
detection and control is thus terminated. . ^ <. 

On the other hand. If the discrimination in the step S707 turns out negative; iridlcatingia low humidity slate in 
the recording zone, the sequence proceeds to a step S708 for resetting the flag to "O^and^to a step S709 for 

25 entering the normal operation. Also if the discrimination in the step S706 turns out negative, indicating the 
absence of the high humidity state immediately before, the sequence proceeds to the step S709. 

Then steps S709 and S710 or S709 and S711 executeordlnary heater temperature setting. More specifically, 
the step S709 discriminates whether the heater temperature is higher or lower than a predetermined 
temperature, for^example 75*C. and. If lower,- the step S710 shifts the signal line ^i to a logic level "I" to 

30 activate the fixing heater 50. or, If higher, the step S71 1 shifts the signal line ii to rO" thereby deactivating the 
fixing heater 50. 

Then steps S712 and S713 or S714 execute ordinary temperature control of the recording head. The step 
S71 2 discriminates whether the temperature of the head 20 is higher or lower than a predetermined 
temperature, for example 30°C. and, if higher, the step S713 shifts the signal line i4io'"0'rto temiinate the 
35 heating of the head 20, or, if lower, the step S714 shifts the signalline ^4 to "1" to turn on the thermistor 20B 
thereby heating the head 20: In this manner the routine of humidity detection and control is temiinated. 

Fig. 13 is a flow chart for the dew detection and controHn the 'step S7-iri Fig. 11 , In case'the dew sensor 
shown in Fig. ,1.0. is employed. . . . . . 

In this case the signal line .g? for sending the high :hun^idity signal is replaced by a signal line Wiox sending a 
40 signal representing a dew, stete. . " ' \ 

A step S801 discriminates whether the head 20 is in a devwng state by checking the»state of said signal line 
^2'. and,-if-it is in a logic level."1 " indicating that the head 20 is already in a dewing state or'closelto such state, a 
step.S802 shifts -the signal line. £i to a logic state "0"-to*deactivate the fixing heater^SO. 'Then,a:step:SB03 
discriminates whether.the recording head 20 has been regulated'to a predetermined high temperature^in the 
45 dew state.-and, ifJnot.a.step S804-1 shifts the signal line ^4 toalogic level ^1 ''thereby heating the?rBcording 
head^26.nThus the dewing of. the head 20 is reduced by lowering the temperature of ^the heater 50 thereby 
reducing the moisture evaporation from the recording medium and reducing the humidity, and by elevating the 
temperature' of the. head 20 . c . i^^l.. u 

The .recording head 20. has an upper .Jimit temperature for ink emission. Therefore. -when the high 
50 predetermined temperature is reached, the signal Iinei4 is shifted to a logic leveil"0' to turn off the themiistor 
20B, thereby .terminating the heating of the head 20. 

If the. discrimination in the step S801 turns out negative, indlcating the absence of dewing, a sequence 
starting from a step S805 executes ordinary temperature setting of the heater 50 and the recording head 20. 

More specif ically. steps S805 and S806 or S807 execute ordinary heater temperature settlngTThe step S805 
55 discriminates whether the heater 50 is higher or lower than a predetermined temperature, and. if lower, the 
step S806 shifts the signal line £1 to a logic level "1" to activate the fixing healer 50. or. if higher, the step S807 
shifts said signal line ^1 to "0" thereby deactivating the fixing heater 50. 

Then steps S808 and S809 or S810 execute ordinary temperature control for the recording head 20. The step 
S808 discriminates whether the temperature of the head 20 is higher or lower than a predetermined 
60 temperature, and. if higher, the step S809 shifts the signal (ine £4 to a logic level "0" thereby terminating the 
heating.of the head 20. or. if lower, the step S810 shifts the signal line ^4:to a logic level "1" to turn on the 
thermistor 20B, thereby heating the head 20. In this manner the routine of dew detection and control is 
terminated. 

Fig. 14 is a flow chart in which the routine of humidity detection and control is included, as a step S23. in the 
65 recording of a scanning line shown by the setp S8 in Fig. 11. 



8 



EP 0 307251 A2 



A step S21 activates the head driving motor 17, and a step S22 awaits the movement of the recording head 
20 to.thejrecording position. When the head 20 reaches the recording start position, a step S23 executes the 
above-mentioned routine of humidity detection and control, and astep S24 simultaneously executes recordirig 
by releasing the dot image from the buffer area of the RAIW 63. The sequence is terminated upon detection, in a 
step S25, of the- movement of the head 20 to a recording end position. 5 

Rg. 15 is a flow chart showing humidity detection and control different from the process shown in Fig. 12. 

it is different from the case.shownJn Fig. 12, in steps.S903 to S905.iWhen the recording zone Is at a high 
humidity.state,:the process shown in Fig. 12 merely temiinates the heating with the fixing heaterSO in the step 
S7Q2. In,the,case as shown In Flg. «15, atfirst.a step S903 discriminates whether the temperature of the fixing 
heater.50 is;higher or lower than a predetermined low temperature, and.Mf higher, a step S904 deactivates the 10 
heater50,ior, If lower, a.step SOOS.activates the heater 50. 

In this manner it Is rendered possible to maintain a dewrfree^state^while maintaining the fixing function by 
controlting^the fixing heater 50 at.a temperature lower than .the usual temperature, for example 75rc.;8o that 
moretsophisticated.antidewing can :be achieved. • • u- . ' ' 

Theiprocess of the .steps S903 .to.S905 -can tnaturailyrbe- executed ^in ther process.shown. in Fig. 13. 15 

Also the low temperature state of the heater 50 may be controlleddn plural Jevels according.to.the result of . 
detection :by the: sensor. — \ , . 

[Fourth-embodiment] * * 

In the .following there J will be explained a fourth embodiment, of the present invention r which is same, in the 20 
basic:structure,<as, the:firstito third -embodiment/except for the use of plural fixing heaters.and a.circult for 
suitably driving said plural fixing heaters as shown In Fig. 16, in whlch same confiponent&as those in Fig. 3 will 
be omitted '^from .the following explanation. 

In Fig. 16, fixing heatere 51, 52 are.mounted on aface.ofthe:platen^12, made of metal, rubber oriplastlcs, 
opposite to the face contacting the recording sheet 33. Saidfixing heaters*51, 52 heat the platen 12, of which 25 
heat is transmitted to the recording medium 31 for drying said medium Itself or4he InlCxthereon. The heater 52 is 
designed to^heat theTOcording-medium 33 prior to**reoording, and :the heater-51 is designed to heat It after 

recording. . ^ ■ . 

The position of the humidity sensor is not limited also in the present fourth embodiment so far as the object 
of the.present Invention is achleved,- but it is preferably positioned Jn the vicinity of the repording zone as in the 30 
first to third embodiments. 

Fig. 17 is ablock diagram of the control system in thefourth embodiment, which.is in basic structure similar 
to that shown in Fig. 7. r . . 

In Fig. 17 there are shown fixing heater thermistors 51 A, 52A for detecting the temperatures of fixing heaters 
51 ,t52r:a head thermistor20A for;detecting the.temperature ofithe recording head 20;^ 35 
converting:the temperature data from said themmstore;51A, 52A^into.binary;s!gnalSi^utilizlng;predetermined 
temperatures as threshold values. v.!- - . v: km v .l.- - • :-.t • 

Flxing:heater control.clrcuits 51B. 52B to be,expiained»later in relation to Rg.-.l 8 are controlled by the logic 
signal:of^a^signalline^^i connected 'to thel/O 66. whereby the.temperatures of .the fixing heaters 51, 52 are - 
controlled under the power supply from the AC power ^source 106. - - 40 

The I/O 66;ls connected.-through:signal:lines:other than h --Ea and^i, to the ASFmotor22, operation panel 
102, head drive motor 17, sheet feed motor 11, sensors 105 and comparator 70. . / , 

Fig.i18 shows Ahe details of the fixing heater control circuit shown:in,Fig.-17i Vvhich Is basically similar to^^^^ 
shown in Flg..9. There are .provided a transistor Tr2. a photocoupler TI a bidirectional three-rterminal thyristor 
T3„and fixing heater. 51 ^(52)^explain©d above. When the signal line Ji (iz) is brought to a logic level ^.1 " under 45 
the controlrof the MRU 61;through.the I/O 66, the translistor Tr2 Is tumed on to emit light from the light-emitting 
elemerit.of.the;photocouplerT1, whereby the photosensor of the photOrcoupIerTl^sends a cunrent toithe gate 
electrode of the bidirectional three-terminal thyristor T3. , v i v-.r - : 

Duringither presence of the input to Tthe^gate electrode, and rregardless of ^theapolarlty of ;said input'ithe 
thyristor T3;transmits;the AC power to the fixing heater 51 (52) to raise the -temperature thereof. , 50 

In the present fourth embodiment, the humidity detecting circuit or the;dew detecting circuit can ^be similar 
to that shown In Fig. 8 or 10. and will not, ^therefore, be explained further. 

Also the basic control sequence for the. components of the printer is same as .that shown In Fig. 11 , except 
that the step S2 drives plural fixing heaters. More specifically the step S2 turns on the thermistor 20B for the 
head 20 and the fixing heater control circuits 518. 52B, thereby heating the fixing heatere 51, 52 and the 55 
recording head 20. 

Fig. 19 is .a flow chart showing the details of the routine of humidity detection: and control In the fourth 
embodiment, corresponding to the step S7 in Fig. 11. ^ 

A step!S1701 discriminates whether the recording zone is in a high humidity .state, by checking the ilogic 
level'of the signal line .^2, and, if It is "1" indicating the high humidity state, for example higher than 8OOA1, the 60 
sequence proceeds to a step S1702 to shift the logic level of thersignal line.^i to "O'.thereby terminating the 
heating of the fixing heater 52. In this manner the moisture evaporation from the recording medium prior to 
recording is reduced, and the humidity in the recording zone is lowered. 

Then a step S1703 sets the flag to "1", indicating that a high humidity state has existed at least immediately 
before In the recording zone. Then a step. S1 704 discriminates the lapse of a predetermined period. If the high 65 
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humidity state continues forthe predetermined period, a next step S1705 shifts the signal line to a logic level 
"0" thereby deactivating the heater 51 . Thus the moisture evaporation from the recording medium is furhter 
lowered by the deactivation of the heater 51, in addition to the heater '52. 

The routine of humidity detection and control is terminated after the ^process of the step:S1705, or If the 
5 discrimination of the step S1704 turns out negative. 

If the discrimination of the step S1701 turns out negative . indicating the absence of the high humidity state in 
the recording zone, the sequence proceeds.to*a step S1706 for discriminating the state of the flag.: If Jt is T, 
indicating the presence^of high humidity state immediately^before,. a step S1707.checks the logic level of the 
signal lineis. thereby discriminating whether a low humidity state has been reached. If it is "1*. indicating that a 
10 predetermined humidity, for example SWo, has not yet been reached, the-routine of humidity detectlon;and 
controhis terminated in order to -await* the^owering of the humidity. 

If the discrimination of the step S17074ums out negative; indicating a low humidity state in the recording 
zone, a step S1708 resets the flag to "0", and the sequence proceeds ^to .a -step S1709. -Also it ^the 
discrimination in the step S1706 is negative. indicating theiabsence of the high humidity state immediately 
IS before.^the sequence proceedsMil<ewise^to-the step S1707. ' 

Then steps S1709 and S1710 or S171 1 execute ordinary temperature setting for the»heateri52. ^The step 
S1709 discriminates whether the temperature of the heater 52 is higher or lower than a predetermined ordinary 
temperature, and, if higher, the step S1711 shifts the signal line h to a logic level *0". thereby deactivating -the 
heater 52, or. if.lower;the step S1710 shifts said signal line'to a logic level M*'thereby activating the heater 52. 
20 Then steps S1712'and'S1713 or S1714 execute ordinary temperature setting tor'the heaterSI In.a stnnilar 
manner as in the^heater 52, -and - the routine of ^ humidity detection and. control' is ^terminated. 

Fig. 20 is a flow chart for the dew detection and control in the step S7 in Fig.'ll, in case.the humidity sensor 
in the fourth embodiment is replaced by a ^dew sensor .as shown in Fig. -10. 

In this case the signal ilne £2 for sending the high humidity signal is replaced by a signal line f 2' for sending a 
25 signah representing a dewing 'State. 

A step S1801 discriminates whether the head 20 is in a dewing state by checking the state of said signal line 
£2'. and. if it is in a logic level "1 " indicating that the head 20 is already in a dewing state or close to such state, a 
step S1802 'Shifts .the signalUine ^1, as the.step S702 shown in Fig. 19,:to aJogic state iO* .to deactivate the 
heater 52. Then steps SI 803 and S1804 execute a process ^similar to the steps SI 704 and S1705:shown in 
30 Fig. 19. 

If the discrirriination in the step S1801 turns -out negative, indicating the absence of dewing, the sequence 
proceeds to steps S1805 to S1810 for executing a process similar to that in the steps S1709 - S1714 shown In 
Fig. 19, for ordinary temperature setting for the heaters '52 and 51. 

The ordinary temperature setting of the heater 52 causes moisture evaporation from the recording medium 
35 prior to recording, thereby Improving the image fixation thereon and reducing the ^amount of moisture 
evaporation in the recording zone, thus lowering the humidity therein. 

Also^in the present embodiment, it is possiblelo include the above-explained routine of humidity detection 
and control: in the recording operation of a scanning line, represented by the step S8 in Fig. 11. The.process 
sequence in such case is similar to that shown in^Flg. -14. ^ 
40 FigT 21 is' a flow-chart showing an example of humidity detection and control of the process different from 
one shown in Rg. 19. 

It is different from the process shown in-Fig.' 19, in steps S1903 to S1908. When theirecording zone is at a 
high humidity state, for example higher than theprocess shown in Fig.'19 merely terminates the heating 
with the heaters 51, -52. In the present embodiment, at first a step S1903vdiscnminate5 whether, the 
45 tempei-ature of-the heater 52 is higher or lower than the predetermined low temperature,:and,'lf higher, a.step 
S1904 deactivates'the heater 52. or,- if lower, a step S1905 activates the heater 52.Then.steps'S1906:to SI 908 
control the heater 51 is similar manner. 

In this^manner it is rendered possible to maintain a dew-free state while maintaining the fixing function by 
controlling the fixing heaters 51, 52 ^at a temperature lower than the usual temperature, :S0 that more 
50 sophisticated anti-dewing can be achieved. 

The process of the steps S1903 to S1908 can naturally be executed in the process shown in Fig. 20. 

Aiso the low temperature state of the heaters 51 , 52 may be controlled in plural levels according to the result 
of detection by the sensor. 

55 [Fifth embodiment] 

In the following there will be explained a fifth embodiment of the present invention, which is same, in the 
basic structure, as the first, second or third embodiment but* is different in the use of a humidity sensor for 
detecting the humidity outside the apparatus, in-addition of the humidity sensor in the foregoing embodiments. 

In the following description, the structures same as those in the foregoing embodiments will be explained by 
60 the drawings already cited or will be omitted from the description, and only the different points will be 
explained. 

Fig. 22 shows the external view of the printer, and Fig. 23 shows the principal structure thereof. 
In Figs. 22 and 23, an external humidity sensor 40 is provided on a lateral face of the main body 100, for the 
temperature control of the fixing device according to the present invnetion will be explained later. 
65 The sensor 40 Is not limited In its position, and may be provided in another position, for example in the front 
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face or the rear face of the apparatus. 

Fig. 24 is a block diagram of the control system of the printer of the present (9mbod(ment, which is same;in 
basic structure, as than shown In. Fig. X . , . . 

Humidity detecting circuits 30A. 40A, to be explained later in relation to Fig. 25, are respectively connected 
to the humidity sensor 30 for detecting the humidity of the recording zone and a humidity sensor 40 for , 5 
detecting the external humidity, and respectively have signal lines ia. h and £5, h connected to the I/O 66. 

Rg. 25 shows the details of the humidity detecting circuit shown In Fig. 24, wherein provided are an oscillator 
H1; a capachbr-HC;. a reference resistor HR; an amplifier H2; a rectifier H3; comparators:H4,;H5; and 
above^entloried humidity sensors '30, 40 varying the resistance accordlng to the humldltyr ; y ; ; ^ 

An ACvoltage generated by the oscillator H1 and the capacitor HC is supplied to a serial circuit composed 10 
of the reference resistor HR and the humidity sensor 30 (40), and the voltage diiflded by the reference resistor 
HR Is amplified and converted Into a.DC voltage by the. amplifier H2 and the rectlfier'.HS. The obtained: DC 
voltage \s compared with a predetermined. voltage with the.comparatorH4 or H5. and varies the logic signal of 
the signiiriine \^2"or ^5 or^s or^el The resistances connected to the circuits are suitably selected in such a, 
manner that the. signal lines ^2, assume a logic level "1 " or "0' respectlvely when the humidity detected by 15 
the sensor 30 or 40 is above or below a predeterrriiend value;f6r example 8O0/0, and that the isignarilnes i^'.ti 
assume a logic level '1 " or "0" respectively when the detected humidity is above or below, for example,'500/o. 

Thus the logic level "1 • of the line h or H Indicates a high humidity state, and the logic level " 0" of the line Bz 
or je indicates a low humidity, state.. ^ _ J ' ; , ' 

Also In the present embodiment, a circuit shown in Fig. 9 may. be employed as the fixing heater control 20 
circuit. Also the control sequence for various components blthe printer can be same as.that shown In Fig. 11 . 

Fig: 26 is a flow chart showing the details of the process of humidrty.detection and control shown in the.step 
S7inFig.11.. : ' /: \ '\ . \ T 

A step S2701 discriminates whether the recording zone !s1n,a high humidity statei 'by checking .the logic . . 
level of the signal line £2, and, If it Is "1 " indicating the high humidity state, for example .higher than 8OO/0, the 25 
sequence proceeds to a step S2702 to shift the logic level of the signal line £^ to "0" thereby terminating the 
heating of the fixing heater 50 and reducing the moisture evaporation from the recording medium. Then a step 
S2703 sets afiag FLAG1 to "1", indicating that a high humidity state has existed at least immediately before in 
the^recording .zone.lThe routine of humidity detection :and controlJs thus .terminated ' . . 

If the discrimination in the step S2701 turns out negative, indicating that the recording zone Is not in the high 30 
humidltyjtate, a step S2704 discriminates if the flag FLAGI is in a state "I'^lf It is '1', indicating the presence 
of a high humidity state immediately beforiB, a step S2705^discrimlnates wliether ithe 'humidity has been 
lowered,:by.checking thrstate of the.signal line .^sTlf it is'^^l"; indicating that a: predetermined 'humidlty..for ' 
example 500/0 or less, has not been* reached, the above-explained flow for reducing tiie humidity'is coritinued,- 
and^the.process -Of ^humidity detection and xontroi JsJem^inated. . ^.^s". 35, 

On the other hand, if the discrimination In the step S2705 turns out negative. Indicating a low humidity state 
in tiie recording zone; the sequence proceeds to a step^S2706 for resetting theflag Fl^GI to "0"^a^ 
step S2707. If the discrimination in the step S2704 turns out negative; indicating the absence dfmigh humidity 
state immediately before in the^recording zone,^<the^sequence likewise proceedsfto the step 'S2707. ' • 

The step S2707 discriminates whether the'external^atmosphere of.the printer 100 Isin a'high humidity state, 40 
for example 80P/i, by cHeckIng the logiolevel'of^^ 

the external atmosphere, a step S2708 sete a^falg FLAG2'to''^1\MndlciErting-the=p^^^ 

state of external atmosphere at lea^ immediately fo^ " 

Then-steps S2709 arid S2710 or S2711 execute a process^for setting the heater^ 
than the ordinary set temperature. The'Step*S2709 discriminates whether the heater temperature is higher or • 45 
lower than the predetermined' high temperature, and, If lower, a Step S271 0 activates the heater 50, ^ or,' if 
higher, a step S27T1 deactivates the heater 50.-As explalned^above, whennhe step S2707j|dentmes a high - . 
external humidityi the^temperature of the heater SO^te 

accelerate the^fixation-ibf the recorded ihfiage^ r:-^ ^ .^bu. : u*. > ' . 

The routine of humidity detection and 'control is" tenninated after ^the-above-explained process. 50 

if the discrimination In the step S2707 turns out' negative,~indicating a low external humidity, a step S271 2 
discriminates the state of the flag FLAG2. If it is "1 a step S2713 discriminates whether the external humidity 
has been-lowered to a predetermined humidity ,"by checking the- logic .level of the signal 'line i^e. if it is "1 
indicating that the extemal humidity has not yet been lowered to the predetennlned humidity level, the routine 
of humidity detection and control Is terminated, ^In order to^wait for^theiowefing of the ^external humidity. 55 

On the other hand, if the external atmosphere is In a low humidity state.^below a predetermined level, the flag 
FLAG2 is reset to "0", and the sequence proceeds to a step S2715. Also If the discrimination in the step S27-1 2 
tums out negative, -the sequence proceeds to the step 32715. 

Steps S2715 and S2716 or S2717 execute a process of setting the heater 50 at an ordinary set temperature. 
The step S2715 discriminates whether the temperature of the heater 50 is higher or Jowerthan the ordinary set 60 
temperature,'and, if higher, the step S2716 deactivates the heater 50, or, if lower, the stepiS2717:actlvates the 
heater '50. The routine of humidity detection and control Is terminated In this manner. 

The above^xplained routine for humidity detection and control is conducted for each recording of a 
scanning line, as shown in Fig. 10, thus controlling the temperature of the heater 50 according to the humidity 
in the extemal atmosphere and in the intemal recording zone. In this manner the recorded Image can -be 65 
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appropriately fixed, while the recording head Is maintained in a dew-free state, 
Also in the present embodiment,' the above-explained routine for humidity detection and control may be 

included in the recording operation of a scanning line, as shown in Fig. 14. 
Fig: 27 is a flow chart showing embodiment of the process tor humidity detection and control differentirom 
5 shown jn Fig. 26. 

It Is different from the process shown in Fig. 26, in steps S2803 to S2805. When the recording zone js at a 
high humidity state, for example higher than 8OO/0, the process shown in Fig. 26 merely deactivates the fixing 
heater 50. as represented by the step S2702. In the present embodiment, at first a step'S2803 discriminates 
whether the temperature of the fixing heater 50 Is higher or lower than a predertermined low temperature, and. 

10 if higher, a step*S2804 deactivates, the heater 50, or, if lower, a step S2805 activates the heater-^SO. 

In this manner ft Is rendered possible to maintain a dew-free state while maintaining the fixing function by 
controlling the fl)^lng heater 50 at a temperature lower than the ordinary set temperature; f or example 75* C, so 
that more sophisticated antldewing can be achieved. Also satisfactory "fixing function caxiTbe realized even 
when the ambient conditions vary. \ , 7 . \ . -* / ! , \. 

15 Also the iow temperature state of the heater 50 rnay be.contrblled in plural.levels according to t»i^T^ of 
detection' by the sensors. ' [ 

[Seventh embodiment] 

Fjg. 28 schematically shows side sectional view ot an ink jet recording apparatus of a seventh embodiment 
SO of the presetn invention, which is same, in.basic structure, as the foregoing embodiments but is different in 
that the recordlng head is integrally constructed with an Ink tank and Is rendered detachable from the carriage, 
and in the use of two humidity sensors and two fixing heaters, namely a first humidity sensor for detecting the 
humidity In the apparatus, a second humidity sensor for detecting the humidity in the external atmosphere, a 
first heater for heating the recording medium prior to recording, and a second heater for:heatmg said medium 
25 after recording, for achieving finer control. - . J 

The control function in the present embodiment Is summarized In .the fo|lov»rtng table: : 



30 



1st humidity sensor 


high humid. 


high humid. 


low humid; 


low humid 


2nd humidity 


high humid. 


Jow humid. 


high humid. 


low humid: 


sensor 










1st healer 


stop or low temp. 


stop 


low or high temp. 


stop'Or low temp; 


2nd heater 


stop or low temp. 


Low temp. 


high temp. 


Low or high temp. 


recording head 


high temp. 


high. temp. 


low temp. 


low temp. 



35 . ^ ■ . . . . . ^ 

In this manner the effective Image fixation and, prevention of dewing can be achieved under.any humldlty 
condition, cin case* of the seventh embodiment. - \ . - . - * . : / . 

The embodiments explained above can prevnet or significantly reduce the dewing on. the emission surface 
on which orifice is. :provided,' thus providing following advantages. . - - 
^ The absence of uneven wetting on the emission surf ace stabilizes the direction and speed of emission of ink 
droplets from the orifices, thus enabling image recording of high quality. It is also rendered possible to prevent 
deposition of dusts or paper powder, which easily occurs when the . emission: surface Js wetted .by .dewing. 

The blade 31 shown. in Fig. 2 is suitable for wiping off the overflowing inkvfrom lhe orifices, caused for 
example in the suction form the orifices with the head recovery device 26 or by the. vibration olhead:20 atvthe 
^ end of the recjprocating.stroke thereof , or the water drops generated by dewing, but; repeated, bladings may 
damage the emission surface, .giving rise to an undesirable effect' on the ink droplet emission.* Such ^situation 
becomes a particular.problem when the recording head 20 is formed by combining plurality of members made 
of different materials and Is subjected to a liquid-repellent treatment ior obtaining uniform -wetting on the 
emission surface (as disclosed by ithe present applicant in .the Japanese Patent , Applications 
^ 61-258493 - 61-248500). According to the present invention, the dewing on the emission surface is eliminated 
or significantly reduced, so that the wiping operations can be dispensed with or at least reduced In number. 

As will be apparent from the foregoing- description, the present invention is to control the temperatures of 
the recording head. and the fixing heater, .according to the humidity In-the yicinity of the recording zone. 
It is therefore rendered possible to prevent or significantly reduce the condensation of moisture, generated 
55 by heating, on .the emission surface of the recording head, thereby stabilizing the direction, and speed of 
emission of the Ink droplets and the particle size thereof, thus achieving infige recording of high quality. 

In addition the present invention enables separate heating of the recording mediuirn prior to and after the 
recording, under suitable temperature control. 
It Is therefore rendered possible to prevent or significantly reduce the condensation of moisture, generated 
60 by heating, on the emission -surface of the recording head, thereby stabilizing the direction .and speed of 
emission of the ink droplets and the particle size thereof, thus achieving image recording of high quality. 

Also the image fixation can be accelerated as the moisture in the recording mediunri can be evaporated prior 
to the inriage recording. 

The present invention further enables appropriate temperature control of the.fixing heater, depending on 
55 the humidity in the recording zone and in the external atmosphere. 
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It Is therefore rendered possible to prevnet or significantly reduce the condensation of moisture, generated 
by heating,, on .the emission surface of the recording head, thereby stabilizing the direction ^andtspeed of 
emission of the Ink droplets and the particle size -thereof, thus achieving image recording of high . quality. 

Besldes.the Image fixation is facilitated since the temperature of the fixing heater is varied according to the 
external humidity. 
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- i1. Ari ink jet recordlng apparatus comprising: 

• a recording head for image recording by ink emission Into a recording medium: 
theater means for heatingsaid recording medium;* 

fhumldrty^detector means 'for detecting thehumldity in 'the vicinity of aTecording zone'formedvby said 15 
rrecordlng head and said recording medium; and 
controhmeans for-controlilng thei heating temperature of said heater means according to the humidity 
•detected by said humidity detector means. 

. ->2.^ An iink ^jet recording; apparatus -according to claim 1. wherein said control means is 'adapted to 
^terminate t the heating otsaid heater means and to elevate the temperature of said recording head to a ' ^ 
predetermined temperature when sald detectedhumldity is a predetermined humidity,:and to maintain the 
^temperatures 'dfrsaid theater }means .and iSaid recordlng?head constant' when said detected humidity is 
clowerthan said predetemilned humidity. v 

3. An Ink jet recording apparatus according to claimi /wherein said control means is adapted to set the 
temperature of said heater means at a low temperature and:to:elevate the:temperature of said recording 25 
head to a predetermined temperature twhen said detected humidity ista high humidity, and to set the 
heating temperature of said heater means higher than said low temperature and to set the temperature of 

said recording head lower than said predetermined temperature when 'said :detected;humidfty is lower 
'than said predetermined high humidity. 

4. An Ink jet recording apparatus according to claim 1, wherein said control means is^adapted to 30 
:Jnteniipt theiheating by :sald heater :means, when the detected humldity ls equal to or hi^er than a 

predetermined value. . • . 

t5.^An ink jet:recording apparHtus:accordlng to claim;irwherein;sald control means 
' the:heatlng by said heater means, whenithe detected humidity. is Jower than a predeterm^^^^ 

6. An Ink jet recording apparatus according to claim 1 , further comprislng temperature detectonmeans 35 
icfor detecting the temperatures:of said heater means. • ^ 

7. An Ink jet recording apparatus according to :clalm:.1. wherein said heater meansis*provlded jn:the 
sjvicinity of a transport path and is adapted to heat the recording medium priontorecordlng. 

8. An Ink jet recording apparatus according to claim .1,«whereln*sald heater ^means^is provided in'the 
vicinity ota transportipath and is adapted to heat thexecordlng medium afterrecording. , 40 

9. An Ink jet recording apparatus according to claim'i1, iwherem :saidlhumidity idetector means Js 
provided in the vicinltyfola transport path for transporting said recording i 

10. An ink jet recording apparatus according to claim 1, wherein said^humidity cdetectorjmeansus 
provided in the vicinlty:of said recording head; r . - - . . r . , r . 

1 1 . An Ink jet recording apparatus according to claim 1 , wherein said recording headxomprlses thermal 45 
^energy generating means for generating thermal energy utilized In theiink emission. 

12 rAn^ink ^jet .recording apparatus according to claim l.iwherein- said recording head comprisesian 

electrothermal converting element for generating thermal energy utilized In.the ink emission 

: :13.'An inkJet;recording:apparatus:according,to.cIaim l.iwherelnisaid iBCording^he 
ctank for containing Ink, and is detachably mounted on a carriage. . . . 50 

14. An Inkjet recording apparatus according to claim 1, wherein said recording head is afull-ilne:type. 
16. An ink jet recording apparatus comprising: 
first heater means for.preheating a recording medium prior to recording; 

second heater means for heating said recording medium after recording thereby fixing the ^recorded 
.:image; 55 
humidity detector means for detecting the 'humidity in the vicinity of :a .zone In which said recording 
medium is subjected to image recording ;.and 

control means for controlling the heating temperatures of said first and-second heater means.according 
to the humidity detected by said humidity detector means. 

16. An ink jet recording apparatus according to .claim 15, wherein said control means is adapted to 60 
temninate the heating of at least said first heater means among said first and second heater means when 

said detected humidity Is a high humidity, and to regulate said first and second heater means resepctlvely 
at predetermined heating temperature when said detected humidity is a low humidity. 

17. An ink-jet recording apparatus according to claim 15, wherein said control means Is adapted to 
regulate said first and second heater means at low heating temperatures when said detected humldityJs a 65 
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high humidfty, and to regulate said first and second heater means respectively.at predetennined heating 
.temperatures higherthan said low temperatures when said detected humidity is a low humidity. 

18. An ink jet recording apparatus provided with heater means for. fixing the recorded image by heating a 
recording medium, comprising: 

first humidity detector means for detecting the humidity In the vicinity of a zpne |n which said recording 
medium is subjected to recording; 

second humidity detector means for detecting the humidity in the atmosphere outside said ink jet 
recording apparatus; and 

control means for controlling the heating temperature of said heater means accorcBng to the humidities 
detected by said first and second humidity detector means. 

19. An ink jet recording apparatus according to claim 18,>whereini said control means is i adapted to. 
temiinate the heating by said heater means when the humidity detected by said first humidity detector 
means is a high humidity, to regulate said heater means at a high heating temperature when .the humidity . 

.^detected by^said first humidity detector means is alow humidity but that detected by said second humidity 
detector means is a high humidity, and to regulate said .heatenmeans at a . predetermiend heating 
temperature whenvthe humidity detected by said second humidity detector means is a low humidity. 

20. An ink Jet recording apparatus according to claim 18. ^wherein said control means is adapted to 
. regulate ^d heater means at a low heating temperature when the humidity detected by sakl first humidity 

detector means is a high humidity, to regulate said heater means at a high temperature when the humidity 
detected by said first humidity detector means is a low humidity, but.that detected by said second humidity 
.detector;means tis a:high humidity, and to regulate said heater\means at a predetermined temperature 
higher than said low temperature but lower than said high temperature when the rhumidity detected by 
.said second humidity detector means is a low humidity. 
\21 . An ink jet recording apparatus comprising : 

a recording head for emitting ink for image formation on a recording-medium; . 

heater meansfor heating said recording head; 

humidity detector means tor detecting humidity; and 

control means for controlling the heating temperature by said heater means according to the humidity . 

. detected by said humidity detector means. 
.22. An ink jet recording apparatus according to claim 21, wherein said control means is adapted to heat ^ 
said recording head when the detected humklity is equal to or higher than a; predetermimed value. . 
.23. An ink jet recording apparatus .according to. claim 21..iwhereln said control means is adapted to 
maintain the heating temperature of said recording head within a predetermined rarige when the detected 

'-humidity is lower than a predetermined value. * 

24. An Ink Jet recording apparatus according to claim 21 , further comprising itemperature detector 
smeansfor.detectingthe temperature of said recording head. . 

25. An ink jet recording.apparatus accordlng tc claim .21; vwherein said itemperature. detectorjmeans 
..comprises aposltive-type temperature-dependent resistor. . - . * 

26. An ink jet recording apparatus according ito. claim .21, wherein :said theater means comprises a 
i^posilive-type^temperature-dependent resistor. . .. 

27. An ink jet recording apparatus according toxlaim 21, wherein said, heaterfmeans is-provided. in. the 
:vicinityottheTecordlng head. ^ t . 

28. An ink Jet recording apparatus according to claim 21 ,;further.icomprising ^second-heater nrieans for 
.. heatingsaid recording medium. : * - 

29. An ink jet recordingiapparatus'according to claim 28; further comprising second control means for 
controlling the^heatlng temperature 'by.said second heater means according to the-.humldity detected by 
said humidity detector.means. , 

.30.rAn ink jetirecording apparatus according to claim 28, ^wherein said:second control means is adapted 
to inten'upt the heating by said second heater means, when ihe detected humidity is equal to or higher 
than a:predetermined value. 

31 . An ink Jet recording apparatus according to claim 30, wherein said second control means is adapted 
to reopen the heating by said second heater imeans, when the detected humidity is lower than a 
predetermined value. 

32. An ink jet recording apparatus according to claim 28. wherein said second control means is adapted 
to effect heating within a predetermined temperature range by said second heater means, when the 
detected humidity is equal to or higher than a predetermined value. 

,33.^An ink jet recording apparatus according to claim .28, further comprising second 'temperature 
detector means for detecting the temperature of said second heater means. 

34. An ink jet recording apparatus according to claim 28, -wherein said second heater means is provided 
. in the vicinity of a transport path.and is adapted to heat the recording medium prior to recording. 
.35. An ink jet recording apparatus according to claim 28, wherein said second heater means is provided 
in the vicinity of a transport path and is adapted to heat the recording medium after recording. 

36. An -ink jet recording apparatus according to claim . 21, wherein said humidity detector means is. 
^provided in thevicinity of a transport path fortransporting said recording medium. 

37. An ink jet recording apparatus according to daim 21, wherein said humidity detector means is 
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provided in the vicinity of said recording head. 

38. An Ink jet recording apparatus according to claim 21 , wherein said recording head comprises thermal 
energy generating means for generating thermal energy utilized in the ink emission. 

39. An Ink jet recording apparatus according to claim 21, wherein said recording head comprises an 
electrothermal converting member for generating thermal energy utilized in the ink emission. 

40. An ink jet recording apparatus according to claim 21, wherein said recording head is provided 
integrally with an ink tank, and Is detachably mounted on acaniage. 

41. An ink jet recording apparatus according to claim 21, wherein said recording head is a full-line type 
head. 

42. A method for preventing dewing in an ink jet recording apparatus, which comprises using an ink Jet 
recording apparatus provided with a recording head for emitting Ink for image formation on a recording 
medium; first heater means for heating said recording head; second heater means for heating said 
recording medium ; and humidity detector means for detecting humidity; and 

reducing the temperature difference between said recording head and said second heater means 
according to the humidity detected by said humidity detector means, thereby preventing dewing. 15 . 

43. A method according to claim 42, wherein said recording head is heated when the detected humdity Is 
equal to or higher than a predetermlend value. 

44. A method according to claim 42. wherein said control means is adapted to maintain the heating 
temperature of said recording head within a predetermined temperature range when the detected 
humklity is lower than a predetemiined value. 20 

AS, A method according to claim 42. wherein the heating by:said second heater means is interrupted 
when the detected humidity is equal to or higher than a predetermined value. 

46. A method according to claim 42, wherein the Intenrupted heating by said second heater means is 
restarted when the detected humidity is lower than a predetermined value. 

47. A method according to claim 42. wherein the heating by said second heater means Is conducted 25 
within a predetermined temperature range, when the detected humidity is equal to or higher than a 
predetermined value. 

48. An ink jet recording apparatus in which a heater associated with the apparatus is controlled in 
accordance with a humidity detection associated *vvtth the apparatus. 
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